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/I 1 

Specification 

1 . Title of the invention 

IMAGE DISPLAY DEVICE 

2 . Patent Claims 

An image display device constituted to possess 

The image display memory (1) , in which image information 
obtained from an image input unit is stored, 

The overlay pixel value determination circuit (2) , which not 
only computes the average pixel value (density value) of a certain 
region decoded from this image display memory (1) but also 
determines the optimal overlay pixel value (density value) 
specific to this density value, 

The binary bit map memory (3) , in which sets of character & 
pattern information displayed as overlays are stored, 

The binary/multivalent conversion circuit (4) which converts 
the binary character & pattern information decoded from this 
binary bit map memory (3) into multivalent signals in accordance 
with the pixel value signal obtained from the overlay pixel value 
determination circuit (2) , 

The overlay display memory (5) , in which the converted 
signals obtained from the binary/multivalent conversion circuit 
(4) are stored, and 



1 Numbers in the margin indicate pagination in the foreign 
text . 
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The overlap display mechanism (6) , which displays, in an 
overlapping fashion, the signals obtained from the aforementioned 
image display memory (1) and the signals obtained from the overlay 
display memory (5) . 

3 . Detailed explanation of the invention 
(Summary) 

The present invention concerns an image display device 
designed to display characters and/or patterns as overlays on a 
full -color image display, whereas 

Its objective is to optimize the display colors of said 
characters and/or patterns by automatically judging image colors 
easy to view against background image colors based on the average 
lightness/darkness value of the background image colors, whereas 

It is constituted to possess an image display memory in which 
image information obtained from an image input unit is stored, an 
overlay pixel value determination circuit which not only computes 
the average pixel value (density value) of a certain region 
decoded from this image display memory but also determines the 
optimal overlay pixel value (density value) specific to this 
density value, a binary bit map memory in which sets of character 
Sc pattern information displayed as overlays are stored, a 
binary/multivalent conversion circuit which converts the binary 
character & pattern information decoded from this binary bit map 
memory into multivalent signals in accordance with the pixel value 
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signal obtained from the overlay pixel value determination 
circuit, an overlay display memory in which the converted signals 
obtained from the binary/multivalent conversion circuit /2 
are stored, and an overlap display mechanism which displays, in an 
overlapping fashion, the signals obtained from the aforementioned 
image display memory and the signals obtained from the overlay 
display memory. 

(Industrial application fields) 

The present invention concerns an image display device 
designed to display characters & patterns as overlays on a full- 
color image display, and more specifically, it concerns an image 
display device designed to overlap image information obtained from 
an image display memory with character & pattern information 
scheduled to be overlaid on this image display but also to 
automatically determine the display colors of characters & 
patterns that can be easily viewed against the background images 
in terms of color and/or density values. 
(Prior art) 

In a case where characters & patterns are overlaid on a full- 
color image display in the prior art, colors presumed to be 
optimal by an operator are determined as the colors of the 
overlaid characters & patterns based on their hypothetical 
contrasts against the displayed background image. 
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(Problems to be solved by the invention) 

In a case where the background image is a natural picture 
according to such a rationale of the prior art, however, the 
contrast of the display color of the overlaid character & pattern 
cannot be optimized, and since the recognition, etc. become 
difficult, the display viewability is problematic. 

The objective of the present invention, which has been 
conceived against the foregoing backdrop, is to provide an image 
display device capable of perpetually rendering an easy-to-view 
display by automatically determining the display colors of 
overlaid characters & patterns in accordance with the pixel value 
(density value) of the background image. 

(Mechanism for solving the problems) 

Figure 1 is a theoretical block diagram pertaining to the 
image display device of the present invention. In the figure, (1) 
is an image display memory in which image information obtained 
from an image input unit is stored, whereas (2) is an overlay 
pixel value determination circuit which not only computes the 
average pixel value (density value) of a certain region decoded 
from this image display memory (1) but also determines the optimal 
overlay pixel value specific to this density value, whereas (3) is 
an binary bit map memory in which sets of character & pattern 
information scheduled to be displayed as overlays are stored, 
whereas (4) is a binary/mult ivalent conversion circuit which 
converts the binary character & pattern information decoded from 
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this binary bit map memory (3) into multivalent signals in 
accordance with the pixel value signal obtained from the overlay 
pixel value determination circuit, whereas (5) is an overlay 
display memory in which the converted signals obtained from the 
binary/mult ivalent conversion circuit are stored, whereas (6) is 
an overlap display mechanism which displays, in an overlapping 
fashion, the signals obtained from the aforementioned image 
display memory (1) and the signals obtained from the overlay 
display memory (5) . 

(Functions) 

The overlay pixel value determination circuit (2) computes 
the average pixel value of a certain region and then determines 
the overlay pixel value that yields an abundant density 
differential in relation to this density value, whereas the 
conversion circuit (4) converts the binary character & pattern 
information scheduled to be overlaid & displayed into multivalent 
signals in accordance with the value thus determined. It is thus 
that characters or patterns become overlaid & displayed by the 
display mechanism in a color that entails the maximal density 
differential in relation to the display color of the background 
image . 

(Application examples) 

In the following, application examples of the present 
invention will be explained in detail with reference to figures. 
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Figure 2 is a constitutional block diagram pertaining to an 
application example of the present invention. Members identical 
to their counterparts in Figure 1 are designated to bear identical 
notations. In the figure, (10) is an image input unit, from which 
image signals of R, G, & B become inputted into the image display 
memory (1) . The image display memory (1) is constituted by the 
memory brains (IR) , (IG) , & (IB) corresponding respectively to R, 
G, & B. The overlay pixel value determination circuit (2) is 
constituted by the circuit (21) , which cuts out a certain region 
within a screen designated by the overlay display address signal 
ADROV, the circuit (22) , which calculates the pixel value 
histogram within the region thus cut-out, and the circuit (23), 
which determines the overlay pixel value based on the pixel value 
histogram. 

Fed into the binary bit map memory (3) are not only binary 
data obtained from the /_3 

character generator (31) (in a case where a character (s) is 
overlaid) or the vector generator (32) (in a case where a 
pattern (s) is overlaid) but also the overlay display address 
ADROV, and it is constituted to store the character or pattern 
information scheduled to be overlaid at the corresponding address. 
The binary/multivalent conversion circuit (4) , which outputs a 
multivalent signal corresponding to the overlay pixel value, is 
constituted by a memory. 

The overlap display mechanism (6) is constituted by the image 
lookup table (61) , which uses, as an input, the sets of R, G, & B 
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image information decoded from the image display memory (1) , the 
overlay lookup table (62) , which uses, as an input, the overlay 
information obtained from the overlay display memory (5) , the 
overlap control circuit (63) , which overlaps the R, G, & B signals 
obtained from the respective lookup tables (61) & (62) , the D/A 
conversion circuit (64) , which converts the R, G, & B signals 
obtained from the overlap control circuit (63) into analog 
signals, and the CRT (65) , which displays the video signals 
converted into analog signals by said D/A conversion circuit (64) . 

In the following, the actions of the device thus constituted 
will be explained. Image signals of a full -color image of a 
natural picture, for example, inputted via the image input unit 
(10) are stored in the image display memories (1R) , (1G) , & (IB) 
designated respectively for R, G, & B. In a case where a 
character is hereby displayed as an overlay on this natural 
picture image, the corresponding character code is fed into the 
character generator (31) . A certain character dot pattern is then 
decoded from the character generator (31) , and a bit map comprised 
of binary bits of 11 1" or "0" is formulated within the binary bit 
map memory (3) in accordance with the overlay display address 
ADROV, 

In a case where a pattern is overlaid and displayed, vector 
information is fed into the vector generator (32) , from which a 
dot pattern of the desired pattern becomes obtained. 

The image signal decoded from the image display memory (1) is 
not only impressed on the image lookup table (61) but also fed 
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into the region cut-out circuit (21) , where a region designated 
for an overlay display within the entire screen becomes cut out in 
accordance with the overlay display address ADROV. The pixel 
value histogram calculation circuit (22) calculates a pixel value 
histogram which shows the distribution profile of images of 
certain classes within the region thus cut out by the region cut- 
out circuit (21) . 

Figure 3 is a conceptual diagram pertaining to the histogram 
calculated by the pixel value histogram calculation circuit (22) . 
The density is plotted to the axis of abscissas, whereas the pixel 
number corresponding to said density is plotted to the axis of 
ordinates. It is hereby shown that the density xi is accompanied 
by the largest pixel number . 

The circuit (23) determines the easiest-to-view pixel value 
(corresponding to the color or density) from the pixel value 
histogram calculation results. In other words, in the case of the 
histogram shown in Figure 3, the density xl positioned at a site 
removed from the density xi of the highest distribution frequency 
via the constant distance L (the longest possible distance is 
normally desirable as said distance) is determined, and the 
information on said density value is outputted into the 
binary/multivalent conversion circuit (4) . The binary/mult ivalent 
conversion circuit (4) converts the binary information decoded 
from the binary bit map memory (3) (information of "1" or "0") 
into multivalent information corresponding to the density value 
(pixel value) obtained from the overlay pixel value determination 
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circuit (23), based on which density (color) information becomes 
compounded with the character or pattern scheduled to be overlaid 
and displayed. The overlay display memory (5) stores the density 
information obtained as a result of this conversion. 

In the overlap display mechanism (6) , the overlap control 
circuit (63) overlaps the R, G, & B image signals of the character 
or pattern scheduled to be overlaid and displayed after they have 
been outputted from the overlay lookup table (62) with the R, G, & 
B image signals of the natural picture image outputted from the 
image lookup table (61) . These overlap signals are converted into 
analog signals by the D/A conversion circuit (64) and then 
displayed, in an overlapping fashion, on the CRT (65) . 

Incidentally, extant technologies are applicable to the 
overlap display mechanism (6) discussed above, and although a case 
where a CRT is used has been instantiated above, it is also 
possible to use a plasma display or other display mechanisms. 

(Effects of the invention) /4 

As the foregoing detailed explanations have demonstrated, as 
far as the present invention is concerned, a pattern or character 
scheduled to be overlaid and displayed is automatically colored in 
such a way that its viewability will be maximized in relation to 
the average density value of a certain region designated for the 
overlay, based on which it becomes possible to provide an image 
display device capable of perpetually rendering an easy-to-view 
image display. 



4 . Brief explanation of the figures 

Figure 1 is a theoretical block diagram pertaining to the 
present invention, whereas 

Figure 2 is a constitutional block diagram pertaining to an 
application example of the present invention, whereas 

Figure 3 is a conceptual diagram pertaining to a histogram 
calculated by a pixel value histogram calculation circuit. 

In the figures, the notations denote the following: 

(1) : Image display memory; 

(2) : Overlay pixel value determination circuit; 

(3) : Binary bit map memory; 

(4) : Binary/multivalent conversion circuit; 

(5) : Overlay display memory; 

(6) : Overlap display mechanism. 
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Figure 1 
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[(0): Theoretical block diagram pertaining to the present 
invention; (1) : Image display memory; (2) : Overlay pixel value 
determination circuit; (3) : Binary bit map memory; (4) : 
Binary/mult ivalent conversion circuit; (5) : Overlay display 
memory; (6) : Overlap display mechanism] 
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Figure 2 




[(0): Constitutional diagram pertaining to an application example 
of the present invention; (A) : Overlay display address signal 
ADROV; (B) : Character code; (C) : Vector information; (D) : Video 
signal; (1) : Image display memory; (1R) : For R; (1G) : For G; (IB) : 
For B; (3) : Binary bit map memory; (4) : Binary/mult ivalent 
conversion circuit; (5) : Overlay display memory; (10) : Image input 
unit; (21) : Region cut-out circuit; (22) : Pixel value histogram 
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calculation circuit; (23) : Overlay pixel value determination 
circuit; (31) : Character generator; (32) : Vector generator; (61) : 
Image LUT; (62) : Overlay LUT; (63) : Overlap control circuit; (64) : 
D/A conversion circuit] 

Figure 3 
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[(0): Pixel value histogram conceptual diagram; (1): Pixel number; 
(2) : Density value] 
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